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ABSTRACT  
 
Ward, Wyatt, M.A., Spring 2011      
                                                                         Anthropology 
 
Listen to the Bones: An Analysis of the Variation Within the Faunal Remains at the 
Bridge River Site. 
 
Chairperson: Dr. Anna Marie Prentiss 
 
 
 
Analysis of faunal material from the 2008 and 2009 excavations at the Bridge River site 
(EeR14) show that variation exists within the assemblages, particularly through time 
between the occupation phases of Bridge River 2 and Bridge River 3. The data show that 
reliance on anadromous salmon (Oncorhynchus sp.) remain an important food source 
between Bridge River (BR) 2 and Bridge River 3 occupation phases, while reliance on 
important secondary resources, particularly deer (odocoileus sp.) increases. A shift in the 
distribution of elements from deer remains suggests a change in subsistence strategies 
that were used to harvest theses animals. It is proposed that the variation that exists 
within the faunal assemblage can be explained by testing for specific subsistence 
strategies. The procurement of salmon as a food resource likely intensified as the 
harvesting of salmon as an aggregate resource may have been specialized between BR 2 
and BR 3. The shift in element distribution of deer remains, from mostly complete 
skeletons to an increase in upper and lower limb elements, may be tied to over-
exploitation of local deer populations, or resource depression.  
 
 
 
 
 
 
 
 
 
 
 
 
1 
 
 
Chapter 1 Introduction 
 
 The Bridge River site is one of several large pithouse villages that remain in the Middle 
Fraser River Canyon in south central British Columbia, which is part of the larger Canadian 
Plateau region. The Bridge River site (Figure 1.1) is located several kilometers up the Bridge 
River valley, which runs perpendicular to the Fraser Canyon. The site includes 80 house pits and 
over 60 external pit features, or EPF’s (Prentiss et al. 2008). The housepits range in size from 10 
to 18 meters in diameter, and are arranged in a tight core area with a few outlying house pits 
(Prentiss et al. 2008). Numerous excavations and studies have been conducted at this site to gain 
understanding of the society that called this ancient village home. In conjunction with these 
earlier excavations and analysis at the Bridge River site, this study will incorporate data from 
previous excavations, as well as collecting data from excavations that were conducted during the 
2009 field season.  This study specifically analyzes data from the faunal assemblage throughout 
the site to determine what portions of animals are being consumed, and illuminate any variation 
within the assemblage, along with possible causes of this variation.  
1.1  Research Problem 
 It is likely that a number of factors may explain variation in the faunal assemblages 
throughout the Bridge River site, but not all of them can be covered in one study effectively, and 
with the attention they need.  The factors that are possible determinants of variation that I will be 
covering in this analysis are associated specifically with foraging strategies. I will rely on the 
prey-choice model from Optimal Foraging Theory to develop hypotheses for testing with Bridge 
River data.  I will address intensification, which involves extracting more resources per unit of 
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land by intensively harvesting specific resources, while harvesting less of other secondary 
resources. In the case of the Bridge River site, salmon resources may have been intensified and 
will be analyzed to determine if salmon were harvested intensively.  I will also address a possible 
trend towards resource depression of deer in the Bridge River area, a very important secondary 
resource, and the associated cultural process of extensification, which is a way of maintaining 
subsistence parity by broadening the diet and searching on a wider landscape.   
 The idea behind extensification is that as a particular group of people or population that 
relies on hunting and gathering become more sedentary, the resources in the immediate area will 
become depleted. The residents will then have to travel further distances to attain prey, which is 
likely to result in more field processing and transportation of deer skeletal elements.  By 
analyzing the deer elements that were excavated previously, as well as excavations during the 
2009 field season at the Bridge River site, it is expected that evidence for variation in the deer 
assemblages will be present. By quantifying the MAU, or the Minimum Animal Units, (Grayson 
1984; Lyman 2008), as well as the NISP, or number of identified specimens (Reitz and Wing 
1999; Grayson 1984; Lyman 2008), and conducting statistical analysis of the data, it may 
become more apparent if intensification and resource depression occurred. This will contribute to 
a greater understanding of the economic processes at the Bridge River village. 
1.2  Significance of research 
 This thesis attempts to examine possible foraging strategies that may have occurred at the 
Bridge River Site between 1552-1100 cal. B.P., or during the Bridge River 2 and Bridge River 3 
occupation periods. By examining the faunal assemblages excavated in the large pithouse village 
that is the Bridge River Site, this research will help to provide a better understanding of the 
subsistence strategies that the occupants of the village practiced. This information can then be 
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used in conjunction with other research to test different models of subsistence strategies used by 
pithouse villages in the Canadian Plateau region as well as the subsistence strategies of complex 
hunter-gatherer groups in different cultural areas in general. Any insight gained into the 
consistency or instability of subsistence strategies would be important in understanding  how 
large pithouse villages such as  Bridge River and Keatly Creek developed in the interior. This 
information could also play a critical role in understanding environmental conditions in the area 
that would have had an effect on the way these groups subsisted. 
 
 
 
 Figure 1.1. Photograph of the Bridge River site - Google Maps. 
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1.3  Thesis Outline 
 
 This thesis is organized in a manner that attempts an orderly understanding of the 
evidence in the faunal assemblages that can determine the types of subsistence strategies the 
inhabitants of the Bridge River village utilized. Chapter 2 will discuss relevant previous research 
as well as regional and site background regarding environmental conditions and cultural 
chronology. Chapter 3 will address foraging theory and its associated models, resource 
intensification and extensification, and resource depression. This chapter will also discuss 
methodology used to analyze and quantify the faunal assemblages in order to test two hypotheses 
stated in this chapter. In Chapter 4 the data from the 2008 and 2009 field seasons will be 
presented and quantified for analysis, followed by a discussion and summary of the findings.  
Future implications will be discussed in Chapter 5. 
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Chapter 2 Regional and Site Background 
2.1 Introduction 
The following chapter details the paleoenvironmental background of the Middle Fraser River 
region, as well as the Bridge River site. Previous research is summarized and the cultural 
chronology of the area is laid out. 
2.2  Previous Research 
 
 Ethnographic and archaeological research has been conducted in the Canadian Plateau 
since the 19
th
 century. Formal archaeological study began in 1938 (Fladmark 1982). By 1981 
14,000 sites had been recorded (Fladmark 1982). James Teit conducted extensive observations in 
the area, and much of the information available is credited to him. The research of Arnoud Stryd 
(1971) and (1972), revealed stratigraphic floors, as well as an understanding of pit house 
reoccupation. A number of works have also been produced dealing with such subjects as the 
beginning of the pit house tradition (Stryd and Rousseau 1996), cultural chronology of the region 
(Richards and Rousseau 1987), the procurement and processing of animals (Alexander 1992a, 
1992b), as well as the development of inequality (Hayden 1995). 
 Three major archaeological projects have been conducted in the area since formal 
archaeological research has began: the Fraser River Investigation into Corporate Group 
Archaeology, or FRICGA, headed by Brian Hayden, The Lillooet Archaeological Project, 
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overseen by Arnoud H. Stryd, and the University of Montana’s investigations at the Keatly 
Creek (EeR17) and Bridge River site (EeR14), headed by Anna Prentiss.  
 Stryd began the Lillooet Archaeological Project in 1974, with the products of his research 
being a field map documenting the number of rings in all the housepit depressions. Stryd also 
dated a number of the housepits, as well as provided some groundwork for understanding the 
complex stratigraphy of the housepits, and site formation processes (Hogan 2005). Stryd did 
some study of material culture as well. 
 The FRICGA project of Hayden began in 1985 and studied the emergence and existence 
of social and economic inequality in the Mid-Fraser Canyon sub area, specifically at the Keatly 
Creek Site. The project also led to other research in the area (Hogan 2005). 
 The research by Prentiss and the University of Montana began in 2003, and has continued 
to the present. Prentiss has researched a number of subjects including occupation sequence, lithic 
artifacts, and faunal assemblages (Prentiss 2003; 2004; 2005; 2007; 2008).  Zooarchaeological 
analysis conducted using faunal assemblages from sites around the region including Keatley 
Creek and the Bridge River site (Bochart 2005; Burns 2003; Carlson 2010; Kusmer 2000; 
Orcholl 2004) have provided increased understanding of social and economic processes 
associated with pithouse villages from the region. Much research has been published and further 
analysis and publications are forthcoming. 
 2.3 Regional background 
 The Plateau region is generally broken into two regions - the Northern or Canadian 
Plateau, and the Southern, or Columbian Plateau (Chatters 1998; Chatters and Pokotylo 1998; 
Fladmark 1982; Mathewes 1978; Prentiss & Kuijt 2004;). The Plateau environment stretches 
from the Coastal and Cascade mountain ranges in the west to the Rockies in the East (Figure 
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2.1). In the south the Blue/Ochoco mountains form the boundary between the Plateau region and 
the Basin and Range. In the North, the Plateau gives way to the sub-arctic forests of Central 
British Columbia. Rain shadows created by the Coastal/Cascade ranges produces arid conditions 
over much of the interior Plateau (Chatters 1998; Prentiss & Kuijt 2004). The Plateau region 
displays a wide variety of distinct environmental zones, along with a range of geophysical and 
vegetative conditions, from deserts and grasslands, to parkland forests and even some rainforest 
(Prentiss & Kuijt 2004). Within the Plateau, there are also a number of deep valleys and canyons 
carved out by the Fraser and Columbia rivers, which are important corridors for the annual 
salmon runs. These valleys and canyons are also habitat for many terrestrial mammals, along 
with a great diversity of plant and animal resources (Mathewes 1978). 
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       Figure 2.1.  Map of Plateau Region - adopted from Prentiss et al 2005.  
 The Mid-Fraser River Canyon in Western B.C., where the Bridge River site is located, is 
a North-South stretch of 75 kilometers of the Fraser River amid an arid and mountainous 
environment. The canyon displays sharply demarcated environmental zones with clear 
boundaries (Hayden 1992, 1997). Climatic extremes of hot, dry summers, and freezing winters 
define the region's environment. Major glaciation during the last ice age has created very 
impressive topography in the area, such as very narrow canyon, as well as steep mountains and 
cliffs which host frequent rockslides (Hayden 1997). 
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2.4  Cultural Chronology 
 Cultural chronology for the Mid-Fraser area, and the Canadian Plateau, is generally 
broken down into the Early, Middle, and Late periods with their associated phases and traditions 
(Rouseau 2004). These periods cover a time-span from approximately 12,000/11,000 years B.P., 
to 200 B. P., starting with the Early Period. These are generalized dates, though and not 
calibrated. 
Early Period 
 The Early Period spans from 12,000/11,000 years B. P. through 8,000 B.P., which 
corresponds with de-glaciation to the beginning of the Hypsithermal climatic period. It is 
generally thought that people arrived around ca. 11,000/10,000 years B.P. ( Stryd and Rousseau 
1996). Diagnostic artifacts collected from surface scatters in the area are affiliated with a number 
of early widespread technological traditions. These artifacts include several bifacial knives and 
projectile points that resemble artifacts of the Plano tradition, early Coast Microblade Complex, 
early Stemmed Point Tradition, Old Cordilleron Tradition, and Western Fluted Point Tradition 
(Rousseau 2004). 
 Investigated sites from this period include the Landels site located 13 km southwest of 
Ashcroft in Oregon Jack Creek Valley of the Thompson River region, the Gore Creek site near 
Pritchard in the South Thompson River Valley, and the Drynoch slide site, located South of 
Spences Bridge in the Thompson River Valley (Stryd and Rousseau 1996).  
 The environmental conditions at this time were reflecting de-glaciation and emerging 
grasslands by 11,500 B.P., along with pine, alder, and poplar on valley sides, and sagebrush and 
grasses in the valley bottoms; all of which indicate a cool and moist environment (Alexander 
1992). A decrease in pine species and an increase in Douglas Fir, grasses, and sages at 10,500 
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B.P. indicate a warmer and drier climate which persisted until ca. 7,000-6,500 years B.P. (Stryd 
and Rousseau 1996). Grassland habitats in these conditions may have supported a mixture of 
Pleistocene and early Holocene fauna suitable for human harvesting. 
Middle Period 
 The Middle Period consists of a time frame from ca. 7,000 B.P. through 3,500 B.P., and 
include the Nesikep and Plateau Pithouse traditions with their associated phases. Environmental 
conditions exhibited a progressively cooler and wetter climate. Mesic grasslands at low and mid 
elevations were evident with less abundant sagebrush. Forests of Douglas Fir and Ponderosa at 
elevations of 100m above modern grassland/forest transition, also indicate a cooler and moister 
environment (Mathewes 1978). These grasslands would have been dominated by large ungulate 
species such as elk, big horn sheep, and perhaps antelope. By ca. 4500 B.P., Douglas Fir and 
Ponderosa Pine were below modern grassland/forest transition with today's fauna of deer 
replacing elk as the dominate ungulate species. 
 
Nesikep Tradition/ Early Nesikep Phase 
 
The Nesikep Tradition (ca.7,000-4,000 B.P.) is based on a number of excavations which yielded  
artifacts with certain characteristic traits, such as well made lancelet, corner notched, and barbed 
projectile points, as well as a high occurrence of formed unifaces, Microblade technology, antler 
wedges, ground rodent incisors, bone pointes and needles, red ochre, and small oval scrapers 
(Rousseau 2004). These sites also exhibit large quantities of  deer, elk, salmon, steelhead, and 
bird remains, along with fresh water molluska. 
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Lehman Phase 
 The Lehman Phase, ca. 6000-4500 B.P., exhibits a lithic technology of thin pentagonal 
projectile points with obliquely oriented v-shaped corner or side notches, lancelet knives, 
elliptical shaped knives, tabular circular scrapers, and horseshoe shaped convex end scrapers 
(Stryd and Rousseau 1996). Human populations in the area were hunting deer and elk, and 
harvesting freshwater molluska, turtles, and salmon in the main rivers, although not intensely. At 
this point, there is no evidence for storage pits, plant collecting, or pit houses. 
Lochnore Phase 
 Calibrated at 6000 - 4000-4200, the Lochnore phase is identified by a lithic technology of 
unbarbed lancelet projectile points with wide side notches, macro and microblade technology. 
Antler and bone tools are also present. Faunal remains indicate hunting for deer elk, beaver, 
marmot, muskrat, porcupine, rabbit, turtle, as well as various bird species. Fish remains are also 
present (Stryd and Rousseau 1996). Contact and trade with coastal groups is evident in a number 
of marine shell beads found (Prentiss 2008). 
 
Late Period 
 Three archaeological horizons comprise the Late Period (3500-200 B.P.) - the Shuswap, 
Plateau, and Kamloops. The late period exhibits large pithouse villages, intensive salmon 
utilization, a heavier reliance on salmon storage, advanced procurement technology for 
harvesting salmon, and extensive trade networks. The Plateau Pithouse Tradition (PPT) of the 
Late period was defined by Richards and Rousseau (1987) to demonstrate the similarities of 
between the three archaeological horizons of the Late period. The central idea running through 
the PPT, is there were semi-permanent pithouse villages as winter dwellings, a subsistence 
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pattern based on logistical organization, subsistence that is seasonally regulated with a strong 
emphasis on salmon fishing, and the use of storage pits (Stryd and Rousseau 1996).  
Shuswap Horizon 
  Between 3500 and 200 B.P., the prevailing cool and wet conditions peaked. Increased 
numbers of salmonids along major rivers is evident, as is the consumption of the fish. Grass 
lands continued to contract and as a result, large ungulates were restricted to the bottom and 
sides of river valleys and tributaries. Maximum forest expansion ended at 2400 B.P. as warmer 
and drier conditions similar to today developed (Chatters 1998). At this time there was a shift 
from seasonally sedentary foraging and limited collecting to logistically organized collecting. A 
peak in food storage and regular winter residency in winter pithouse villages are also evident. 
Rousseau (2004) believes this was a "time of plenty". There was low population stress on valley 
bottoms. Small mobile bands established winter residential base camps on the valley bottoms. 
There appears to be little evidence of intensive plant source exploitation such as root roasting 
pits, digging stick handles, and carbonized floral remains.  
 During the Shuswap horizon group mobility began to decrease alongside lessening 
precipitation, rising temperatures, and frequency of small task-specific groups dispatched from 
village centers (Prentiss et al. 2007).  There is no evidence at this time for exterior salmon 
storage pits, but food storage and refuse pits found in house floors display large numbers of 
salmon remains. It may be that salmon drying and storage were unnecessary during the Shuswap 
Horizon. Abundant evidence exists suggesting a variety of animal resources were used, 
suggesting heavy reliance on meat (Rousseau 2004). During the Shuswap, regional populations 
increased, along with the number of sites containing three to ten pithouses in most major valley 
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systems. The greatest population growth may have occurred between 3000 and 2400 B.P., and 
climaxed during the following Plateau Horizon (Rousseau 2004).  
 Tool technology at this point included well developed bone and antler technology, 
stemmed projectile points with indented bases and removed corners, key shaped unifaces, 
thumbnail scrapers, convexly edged hide scrapers with straight proximally tapered later margins, 
split cobble scraping tools, high numbers of retouched and utilized flake tools, as well as a heavy 
reliance on local lithic raw material of good quality (Rousseau 2004).  
 Pithouse villages are small compared to later horizons, and pithouses themselves are  
large - 7.5-16 m in diameter, and up to 2 m deep. It may be that it was more practical for groups 
to construct larger pithouses as it would take less time and energy to build a few large multi-
family dwellings as opposed to numerous smaller nuclear family residences (Rousseau 2004).  
Plateau Horizon 
 From 2400 to 1200 B.P. climatic conditions in the region were warm and dry, similar to 
today. The Plateau Horizon was a period of rapid shifting in subsistence and settlement, 
witnessing several changes in material culture (Chatters and Prentiss 2005). Village size was 
much larger during this time, with some reaching up to 100 housepits in the Kamloops and 
Lillooet areas. These villages were continuously reoccupied for long periods of time, and were 
located near major salmon fisheries and important floral resources (Prentiss et al. 2005). 
Evidence of numerous food storage pits averaging 1-2 meters in diameter and 15 meters deep 
can be found during the Plateau. Small field camps in mid to upland environments suggest 
intensive root exploitation, as do recovered digging stick handles. Rousseau (2004) explains that 
much of this along with wide site type variability points to numerous economic activities by 
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specific task forces. Much of the recovered artifacts both lithic and bone and antler are evidence 
for curational behavior. 
 The Plateau Horizon also saw a sharper increase in population, and a decrease in housepit 
size (4-8 m), with the exception of the mid-Fraser region which displays housepits ranging from 
8-20 meters in diameter. It is thought that numerous small housepits may indicate a shift toward 
nuclear households housing only a single nuclear family as opposed to larger, extended family 
households (Prentiss et al. 2005). At this time craft specialization is indicated by proficiency and 
excellence in lithic reduction and tool production techniques, along with bone and antler 
technology and a development of an interior Plateau art tradition. 
 Lithic technology included barbed projectile points with corner or basal notches, 
reduction in point size, convex edged chipstone and end scrapers, and key shaped unifaces, along 
with better lithic raw material (Rousseau 2004). Bow and arrow technology was introduced 
around 1500 B.P., which enhanced the ability to harvest terrestrial fauna. The bow and arrow 
also lessened time needed for successful hunts, and freed people up to concentrate more on art, 
ceremonialism, and social elaboration (Rousseau 2004).  
 During the Plateau Horizon, the development and spread of the “Plateau Interaction 
Sphere” or PIS, took place (Hayden and Schulting 1997). Some argue this phenomenon came 
about as a result of the emergence of an elite class seeking to maximize power, wealth, and 
access to prestige goods by maintaining socioeconomic ties to elites of the Northwest coast, 
while others argue the PIS developed out of a conscious effort to establish and maintain 
interregional movement of important food and raw materials, such as dried salmon and meat, 
root plants, nephrite and high quality lithic materials (Rousseau 2004). Another new 
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development during the Plateau Horizon was the appearance of medium sized dogs, stocky dogs. 
These animals likely assisted in hunting, packing, and the disposal of unwanted domestic waste.  
Kamloops Horizon 
 For much of the Kamloops Horizon, some aspects of subsistence and settlement remained 
the same, or were similar to the preceding Plateau Horizon. Groups were highly logistic, 
permanent/semi-permanent medium to large pit house villages were still in existence, along with 
upland base camps near major food resources, a heavy reliance on mid to upland plant resources, 
intensive harvesting of salmon supplemented with deer and small animals, trade networks, and a 
unique Plateau art tradition (Rousseau 2004).  
 Some of the differences between the Plateau and Kamloops Horizon were the shift back 
to more medium and larger housepits ranging from 6-20 meters. The introduction of the 
Kamloops side notch arrow points also occurred during this time, along with an elaboration in 
mobile art, the decoration of utilitarian items, and a decline in the harvesting of upland plant 
resources (Lepofsky and Peacock 2004), and declining population densities (Kuijt and Prentiss 
2004). Housepit floor plans were oval, circular, square, or rectangular, and some side entrances 
are also evident during Kamloops times. Abandonment of the Mid-Fraser region occurred after 
about 1000 B.P.  Hypotheses of why this happened range from a major landslide occurring at 
Texas Creek 16 km south of Lillooet, which blocked the salmon runs (Hayden 1997), to over 
exploitation of upland plant resources that led to declines in both plant and animal species ( Kuijt 
2001, Kuijt and Prentiss 2004). Whatever the cause, strong evidence for abandonment in the area 
does exist. 
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2.5  Bridge River Site Background 
 The Bridge River site is located on the north side of the Bridge River, approximately 3.3 
km northwest of the point where it flows into the Fraser River near the present day town of 
Lillooet, British Columbia. The site consists of 80 pithouse depressions and 60 external pit 
feature depressions. The village site occupies an area that is approximately 240m north to south 
and 200m west to east; and is within the Mid-Fraser Canyon region of the Canadian Plateau.   
Occupation of the site corresponds with the Plateau through the Kamloops horizon during the 
Plateau Pithhouse Tradition. 
 
 
   Figure 2.2. Plan view of the Bridge River site. 
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  Excavations in 2003 and 2004 in all 80 housepits established an occupation chronology 
of the village, yielding four occupation phases: Bridge River 1 (BR 1) through BR 4 (Table 2.1). 
Dates have been calibrated using carbon 14 taken from charcoal excavated from hearths or other 
features. During BR 1 the village came into existence at 1797 years B.P. with seven loosely 
clustered housepits. The village expanded to 17 housepits in BR 2, which began at 1552 cal. 
years B.P., and during BR 3, beginning at 1275, reached the apex of the village's population with 
29 contemporary housepits (Carlson 2010). At 1100 B.P., the end of the BR 3 period, the village 
was abruptly abandoned and for 200 years remained so. At 400 B.P., the BR 4 occupation, the 
village was re-inhabited until historical times. 
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      Figure 2.3. Bridge River chronology (adopted from Prentiss et.al 2008). 
 
 
Historically, the Fraser River division of the Interior Salish speaking St’at’imc or Lillooet, 
occupied the Bridge River site (Stryd 1972).  
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            Table 2.1. Bridge River Chronology. Adapted from Prentiss et al. 2008. 
_______________________________________________________ 
Period                  Date Range  # of Housepits 
 
  Pre-Bridge River (Pre-BR)  2538 cal. B.P    1   
  Bridge River 1 (BR1)   1797-1614 cal. B.P.   7     
  Bridge River 2 (BR2)   1552-1326 cal. B.P.   17 
  Bridge River 3 (BR3)   1275-1100 cal. B.P.    29 
  Bridge River 4 (BR4)   610-145 cal. B.P.    13   
  Dates are presented as calibrated means.    
 
   
 The primary stratigraphic classifications utilized to describe layers of the Bridge River 
site are Stratum II, which is a compacted clay floor surface, and Stratum V, which are the mixed 
roof materials. Lower levels of the same type of material are given a sequential letter such as 
Stratum Va or Stratum IIb. Any features found within a particular stratum are labeled with a 
corresponding number and layer, (e.g. Feature 1 layer 1). From an environmental standpoint, the 
Bride River site located within the Ponderosa Pine-Bunchgrass biogeoclimatic zone. Vegetation 
in the area consists of a variety of grasses, as well as rabbit brush, sage brush, and Saskatoon 
berry bushes along with Ponderosa Pine (Prentiss et al 2009). 
 Previous studies of subsistence strategies conducted at the Bridge River site (Carlson 
2010; Stryd 1972; Bochart 2005), using data gathered during the 2008 field season,  provided 
important information pertaining to resources that were harvested between Bridge River 2 and 
Bridge River 3 occupation periods. Carlson demonstrated that salmon was an important primary 
resource during both occupation phases, while deer were heavily utilized as a secondary 
resource. Social status was also analyzed in this study by examining the distribution of faunal 
remains in different housepits in the village.  
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 Chapter 3 Theory and Methods 
3.1  Introduction 
This chapter provides a brief over-view of the theory and models utilized in subsistence studies 
and discusses how those models apply to processes of intensification, specialization, and 
extensification. A description of the analytical methods used to study the faunal remains 
excavated during the 2008 and 2009 field seasons is provided in this chapter. 
 
3.2  Foraging Strategies 
 
 Analysis of possible foraging strategies that occurred at the Bridge River site was 
conducted specifically to answer two questions: (1) Were there any shifts in subsistence behavior 
between BR 2 and BR 3, and if there were, can it be demonstrated that those shifts could be 
characterized by resource intensification? (2) If it is determined that there is a decline in the 
procurement of important secondary resources, specifically deer, could that decline be attributed 
to resource depression?  
 The study of foraging strategies falls under the the oretical framework of Human 
Behavioral Ecology (HBE) and is centered mainly on a group of related models that are known 
as optimal foraging theory. Belovsky (1988) claims: “The underlying assumption of foraging 
ecology is that either the nutritional status of an individual determines his/her fitness (survival 
and reproduction) or the time needed to acquire his/her necessary nutritional requirements 
determine fitness”. 
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A number of different models have been created to deal with the different aspects of the 
decisions that foragers make, such as what to eat, where to forage, and how long should they 
forage for. The most popular model dealing with resource or foraging choice is the prey-choice 
model, also called the diet-breadth model. This model is designed to predict what set of 
resources (resources being equated with species) will be in the individual’s diet or, as often as 
not in the case of humans, the group’s diet (Grayson 1998). Predictions made under the prey-
choice model test the hypothesis that the goal of the foragers is to choose which of the available 
prey types in the current environmental setting will yield the highest return rate under the ideal 
amount of time it takes to procure the animal. This is known as the net acquisition rate (Smith 
and Winterhalder, 1992).  
The prey choice model assumes that foragers are time or energy limited, or that they are 
facing conditions during foraging that are more hazardous than when they are not foraging. A 
prediction of this model is that the amount of prey chosen to be harvested, or the diet-breadth, 
will shrink if high ranking prey are more abundant, while at the same time, abundant resources or 
prey that are outside the optimal set will not be harvested.  
3.3  Intensification 
 Resource intensification can be viewed as a process by which groups are able to produce 
more food calories within a smaller foraging area, often through expending more energy in 
procurement and processing (Broughton 1994). Intensification involves extracting more 
resources per unit of land by intensively harvesting specific primary and secondary resources. 
Some see this increase in secondary resources as an overall decrease in foraging efficiency 
(Broughton 1994a, 1994b; Butler 2001; Janetski 1997). This assumption draws upon prey choice 
models that posit that hunters, under optimal conditions, will target prey with a high caloric 
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return rate whenever they are encountered, while targeting lower ranked prey less. High ranked 
prey are usually assumed to be large bodied animals (Broughton 1994; Butler 2001, 2004; 
Janetski 1997), although large aggregate prey such as salmon can also be assumed to be a high 
ranked food source as it can be harvested in aggregate (Prentiss et al 2007). Foraging efficiency 
can be measured by the amount of high ranked prey in the diet. According to Janetski (1997, p 
1076), "The more high ranked prey in the diet, the more efficient the forager." If a group begins 
to incorporate lower ranked prey into their diet, they are viewed as having lower foraging 
efficiency.  
 This shift to a broader range of lower ranked species can also be described as 
extensification or diversification (Carlson 2010), and generally occurs when a group loses its 
access to their primary resource. There are a number of explanations for why groups shift to 
lower ranked species. One explanation is increasing regional populations resulting in limited 
residential mobility and over-exploitation of higher ranked food resources (Bar Yosef 2007; 
Broughton 1994b; Hitchcock 2004;  Janetski 1997; Nagoaka 2002;  Porcasi et al. 2000). Another 
explanation is environmental changes that resulted in the decline of a group's primary resource 
(Prentiss et al 2007; Zhang et al 2010). Natural climatic fluctuations may be a cause in a decline 
of a particular species through loss of natural habitat and forage. 
 Opposite from extensification is specialization, (Butler and Campbell 2004; Prentiss et al. 
2005), which is a narrowing of the diet-breadth, or the resource base. Groups will focus on a 
narrower range of resources, and is generally correlated with a shift from a mobile settlement 
pattern to a more sedentary one, as well as more complex social organization (O'Brien 1987; 
Schurs 1995).  Unlike extensification, specialization generally occurs in times of plenty and in 
stable environments (Richerson et al 2001). Specialization is also associated with development 
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of new technologies which enable more efficient or mass harvesting of resources, and storage of 
food items, such as in the Northwest Coast and Northern Plateau (Ames 1994; Prentiss et al 
2005; 2007). This study examines the aspect of specialization and the effect it had in the 
variation of the Bridge River assemblages.  
 
3.4  Resource depression 
 
 Inter-related with intensification, resource depression can be thought of as a possible 
result of resource intensification. The intensification of a particular prey species is in some cases  
thought to have led to over exploitation of the intensified resource species through time, resulting 
in a general decline of the resource within a general region (Broughton 1994b; Janetski 1997; 
Nagaoka 2002;  Porcasi et al 2007). An increase in human group populations within the region is 
also correlated with resource depression (Broughton 1994b; Janetski 1997; Porcasi et al 2007). In 
his study of the Sacramento River area, Broughton (1994) attributes rising human populations 
with over-exploitation of larger higher ranked resources, and a general decline in numbers of 
these particular species, which led to a decrease in foraging efficiency. Studies have 
demonstrated that the evidence supporting over-exploitation can be viewed in the faunal record 
as a shift from relatively complete skeletons to selectively transported parts (Broughton 1994; 
Janetski 1997; Nagoaka 2002). 
   Janetski's (1997) work in the Eastern Great Basin on the Fremont also attributes high 
human population and over-exploitation of large ungulates to resource depression of these 
ungulates. Nagoaka's (2002) analysis of the Shag River Mouth site in Southern New Zealand 
demonstrates that inland specialization of Moas led to resource depression and a shift to lower 
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ranked/smaller prey. A similar pattern was observed with coastal groups. The intensification of 
pinnipeds led to over-exploitation and resource depression. As pinniped numbers decreased, 
more effort was focused on harvesting lower ranked prey resources (Nagoaka 2002). 
 
 
 
   High                                                                                                                                            
 
 
  
                                      
 
                                     Low 
      Time 
Figure 3.1 Change in contribution of high & low ranked resources over time (Adopted from 
Butler 2000). 
 
 
 An alternative explanation to resource depression is environmental factors (Prentiss et al 
2007; Zhang et al 2010). Rather than human over-exploitation of high ranked resources, 
environmental factors such as natural fluctuations in the climate are thought to be the cause of 
resource depression of particular resources. In their analysis of the Keatly Creek site in Southern 
British Columbia, Prentiss et al (2007) find a decline in the harvesting of salmon, which are 
considered to be a high ranking resource as they are a large aggregate prey, and could be 
harvested in mass due to technological advances in harvesting and storage. This decline after 
1241 B.P. coincides with warmer and drier climatic conditions, which appears to have a negative 
effect on certain salmon runs. Prior to 1200 B.P., paleoenvironmental research indicates cooler 
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and wetter climatic conditions which are ideal for salmon populations. As a result of declining 
numbers of salmon, Prentiss et al. find evidence that human groups in the area extensified or 
broadened their resource base to include medium and large mammals.  
 Excavations at the Ma'anshan site in Southern China (Zhang et al 2010) revealed two 
cultural layers representing the Chinese Late Paleolithic, and the latter part of the Early 
Paleolithic. Analysis of the faunal remains provided evidence that suggested during the Early 
Paleolithic, early humans were targeting large herbivores, but during the Late Paleolithic, hunters 
had broadened their diets to include small and medium sized mammals and were transporting the 
meatier portions back to the site. The lower layer of the site corresponding to the Early 
Paleolithic, belongs to the interstadial period MIS 3 of the Last Glacial, which in South China, 
was warm and wet allowing the growth and spread of extensive broad- leafed forests. These 
forests would have supported large herbivores such as Bubalus sp. Climatic conditions became 
cooler and drier after 30 ka and it is possible that some of the larger herbivores became scarcer in 
the environment.  
3.5  Faunal Data and Analysis 
 Quantitative methods used to find measurements of faunal diversity and abundance were 
applied in order to test hypotheses concerned with shifts in foraging and subsistence behavior 
and resource depression at the Bridge River site. The first part of the analysis attempts to 
determine if intensification of salmon species occurred, resulting in a decline in the use of other 
secondary resources between BR 2 and BR 3. 
 The second part of the analysis is concerned with resource depression. If the data show a 
decline in important secondary resources, specifically deer, it could be argued that the decline 
could be attributed to over-exploitation of local deer populations resulting in resource 
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depression. The following is a discussion of two hypotheses and counter hypotheses utilized in 
this study, the methods of analysis, followed by the results of the analysis. 
  
 Hypotheses 
 
 1)  The procurement of salmon as a resource was intensified from BR 2 to BR 3, resulting 
in a decline in rates of procurement of other lower ranked secondary resources, or a narrowing of 
the resource base. A counter hypothesis to this would be that salmon procurement was 
disintensified, resulting in a decline of salmon procurement, and extensification or broadening of 
the resource base to include more lower ranked secondary resources in BR 3. 
 2)  Depression in local deer populations led to extensified or longer hunting trips, which 
favored more field processing and transporting of higher utility deer elements. Evidence for this 
would be a wider range of skeletal elements of varying utility, including high, medium, and low 
utility, will be more evenly distributed in BR 2, while elements from higher utility portions will 
be more evident in BR 3. A counter hypothesis to this would be that the village had no impact on 
local deer populations resulting in processing and butchering of carcasses at the village site. This 
would reflect in the faunal assemblages with elements of all utility being represented throughout 
both BR 2 and BR 3. 
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3.6  Methodology 
 
 Data from faunal remains used in this study were drawn from materials collected during 
the 2008 and 2009 excavations at the Bridge River site (Carlson and Schremser 2009; Smith and 
Ward 2010). These materials were collected specifically from small test trenches excavated from 
Housepits 54, 25, 24, 20, 16, and 11. The faunal remains were analyzed at the lab facilities of the 
Department of Anthropology at the University of Montana, Missoula. The comparative 
collections utilized during the analysis were provided by David Dyer, curator of the Philip L. 
Wright Zoological Museum, at the University of Montana. Professional assistance in specimen 
identifications was also provided by David Dyer. All faunal material was analyzed for class, 
genera, and element. Where it was possible, the specimens were identified to genus, and at times, 
species classifications. The presence of human modification was assessed by recording indicators 
of butchering and processing techniques, such as cut marks, abrasions, burning, chopping, and 
fragmenting morphology. Fragmented mammal bone was categorized into six size grades, to 
demonstrate differences in butchering techniques and the intensity of processing. Heavy 
fragmentation is generally indicative of marrow and grease extraction from various elements. 
Higher frequencies of smaller bone fragments may point toward more intensive use of particular 
prey items, specifically large mammals during later phases of occupation. 
 In addition, the various effects of taphonomic processes were recorded, including the 
degree of bone weathering based on Behrensmeyer's (1978) five stages. Elements deposited in 
later phases at the Bridge River site, display more advanced stages of weathering, likely as a 
result of the absence of over-laying clay floor and roof surfaces. All data resulting from the 
analysis of the faunal remains were recorded and catalogued on hard copies, as well as entered 
into a data base. 
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3.7  Taphonomic processes 
 
 
 Taphonomic processes, both natural and human caused, play a role in the condition of 
faunal assemblages. Understanding of these processes or lack of can affect the interpretations of 
faunal records. For this reason it is important to mention possible biases caused by taphonomic 
processes at this point in the study, and then discuss the affects these processes may have had 
when the results are examined.  Previous studies of the Bridge River site have addressed the role 
taphonomy played in the faunal record (Carlson 2010; Orchall 2004; Prentiss et al 2009, 2010), 
illustrating the processes that were quantifiable. From these studies, I examine evidence for three 
taphonomic processes: fragmentation, weathering, and burning. According to these studies, and 
data collected from the 2008 and 2009 field seasons, significant fragmentation of animal 
elements occurred.  
 All bone fragments with the exception of fish elements, analyzed from the Bridge River 
site were categorized into one of seven size categories: 0-9mm, 10-19mm, 20-29mm, 30-39mm, 
40-49mm, 50-59mm, and 60+.  According to Carlson's (2010) analysis of the faunal assemblage 
from the 2008 field season, somewhat higher fragmentation occurred during BR 3 (see Carlson 
2010: Figure 5.3.1). Findings using data from the 2009 field season in this study find similar 
results. Housepits 11 (BR 2) and 16, which was occupied in BR 3 (Figure 3.4, and 3.5) show 
similar results although Housepit 16 has more fragments in the 0-9mm category. This fits 
Carlson's (2010) previous pattern of more fragmentation in BR 3. Housepit 25 however; displays 
much less fragmentation in the  
 
0-9mm category than any of the other housepits, and slightly more fragmentation in 10
through 60+ categories (Figure 3.6). Housepits 20 and 54 also show similar patterns with more 
relative fragmentation occurring in Bridge River 3 (Figure 3.2 and 3.3).
 
 
Figure 3.2. Bone fragment size categories for HP 20.
Figure 3.3. Bone fragment si
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ze categories for HP 54. 
 
-19mm 
 
 
 
          Figure 3.4. Bone fragment size categories for Housepit 11.
 
 
 
        Figure 3.5. Bone fragment size categories for Housepit 16.
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          Figure 3.6. Bone fragment size categories for Housepit 25.
 
 
 
 
 
  The effects of weathering also display an interesting pattern. BR 2 occupations of 
Housepits 20 and 54 (Figure 3.7) have the majority of elements and fragments in stage three of 
Behrensmeyer's (1978) weathering stages, while Housepit 11 has the majority of elem
stage 2 (Figure 3.8). BR 3 occupations for Housepits 54 and 20, as well as 24 and 25 (Figures 
3.10 and 3.11) appear to have a slight majority of elements in weathering stage 3. Housepit 16 
(Figure 3.9) appears to be the exception as the majority of
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 elements from there are in stage 2. 
 
ents in 
 
 
       Figure 3.7. Weathering stages of faunal remains from HP’s 54 and 20.
 
 
 
 
 
          Figure 3.8. Weathering stages of faunal remains from Housepit 11.
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   Figure 3.9. Weathering stages of faunal remai
 
 
 
 
 
                   Figure 3.10. Weathering stages of faunal remains from Housepit 24.
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ns from Housepit 16.
 
 
 
 
 
 
 
         Figure 3.11. Weathering stages of faunal remains from Housepit 25.
 The final taphonomic process, burning, examined in this
Housepits 20, 54, and 16 (Figures 3.10, 3.11, and 3.14) show similar results in that there appears 
to be more burning of elements occurring in these particular housepits than in others. Housepits 
11, 24, and 25 (Figures 3.12, 3.13, and 3.15) appear to have 20% or less of elements burned in 
each housepit. The degree of burning varies also, particularly Housepit 16, where 40% of 
elements fall under the White category, which signifies high heat.  
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 study display different results. 
 
 
 
 
          Figure 3.12. Burning and discoloration for Housepit 20.
 
 
 
 
 
 
           Figure 3.13. Burning and discoloration for Housepit 54.
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Figure 3.14. Burning and discoloration for Housepit 11.
            Figure 3.15. Burning and discoloration for Housepit 24.
36 
 
 
 
 
 
 
 
 
 
 
 
 
 
    Figure 3.16. Burning and discoloration for Housepit 16.
 
    
  
  Figure 3.17. Burning and discoloration for Housepit 25.
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3. 8 Quantifying the assemblage 
 
 Three methods of quantification were used in this study to measure faunal abundance and 
diversity. The most fundamental of these methods by which faunal remains are tallied is the 
number of identified specimens or NISP (Lyman 1994; 2008; Grayson 1984; Reitz and Wing 
1999). NISP is simply the number of skeletal elements that are identifiable to element and taxon. 
Bone fragments that were not identifiable to taxon were not used in this study. MNE or 
minimum number of elements was also used as a quantification method in this study. There are 
numerous ways of determining MNE, and each have been highly debated over the years (Lyman 
1994; 2008). The method used in this study was to simply determine the most common 
anatomical landmark of a particular element (e.g. proximal end), and count the number of 
elements with that landmark. The MNE values were used to determine the final quantitative  
measure (as discussed in Lyman 2008), measurement of MAU, or minimum animal units. MAU 
is determined by dividing the MNE value of a particular element by the number of times the 
element occurs in a skeleton (Lyman 2008). MAU can be viewed as thus (Lyman 1994:42):  
_________________MNEe_________________ 
number of times e occurs in one complete skeleton 
MAU was then standardized in this study by determining %MAU which is calculated by setting 
the highest calculation of MAU to 100, and then dividing all other MAU calculations by the 
highest calculation of MAU.  None of the above methods of quantification are without particular 
flaws, and problems exist with any unit of measurement used in faunal analysis, but valuable 
information can be assessed none the less by using any of these methods. 
 
 Indices were also used to asses change in frequencies of taxa across time. Two different 
indices were created to compare salmon procurement to the procurement of secon
(all other animal resources). The first index was figured by dividing the sum of salmon NISP by 
the sum of salmon NISP plus the sum of secondary resources  (
The inverse of this (∑ NISP mammals/
determine if secondary resources increased or decreased compared to all resources. A second 
index used to measure procurement of salmon and secondary resources through time was 
calculated by dividing the NISP for salmon or secondary resources by total meters cubed of soil 
excavated for each occupation phase in each housepit,   
 In this study the use of such proven methods such as NISP, MAU, and Various Indices 
reflected some interesting results. These quantitative methods enabled the accurate measurement 
of abundance and diversity. It was hoped that this would in turn help explain the variation within 
the faunal assemblages at the Bridge River Site.
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),  for each occupation period in each housepit. 
∑ NISP mammals + ∑ salmon), was compared to 
 
 
dary resources 
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Chapter 4  Findings 
4.1  Introduction 
 Following are the results of the analysis divided into two parts corresponding to the hypotheses 
presented. The first part discusses subsistence change throughout BR 2 and BR 3, and attempts 
to determine if salmon as a resource was intensified over time. The second section assesses 
resource depression, and the evidence displayed in the faunal assemblages that can determine 
whether resource depression occurred in local deer populations. 
 
4.2  Intensification 
 
 As previously mentioned, resource intensification involves extracting more resources per 
unit of land by intensively harvesting specific resources, while harvesting less of other secondary 
resources. At the Bridge River site it appears salmon, as a large aggregate resource was heavily 
used throughout BR 2, but declined during the BR 3 occupation period. Out of the six housepits 
that have been excavated, only Housepits 54 and 20 were occupied throughout BR 2 and BR 3, 
so it may be that the sample size is small yet. However, a broad pattern does seem to exist 
between these housepits. Comparisons of salmon to secondary resources also show a decline in 
relative abundance of secondary resources in Housepit 20 (Table 4.1), but Housepit 54 shows an 
increase in secondary resources while salmon remains declined (Table 4.2).  
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Table 4.1. Housepit 20 Salmon and Secondary Resource NISP 
Taxon BR 2 BR 3 
Castor canadensis 3 1 
Cervis elephus 12 0 
Odocoileus sp. 50 21 
Martes pennanti 1 0 
Rodentia 1 0 
Tamiasciurus 3 0 
Lagomorph 0 1 
Bivalvia (shell frag.) 1 0 
Canis 4 0 
Dentalium (shell frag.) 1 0 
Total 76 23 
Salmon Total 888 188 
 
 
Table 4.2. Housepit 54 Salmon and Secondary Resources NISP 
Taxon BR 2 BR 3 
Martes pennanti 1 1 
Galliformes 1 1 
Rodentia 6 13 
Tamiasciurus 2 0 
Canis sp. 0 1 
Castor canadensis 0 2 
Lagomorph 0 1 
Sciuridae 0 1 
Anura sp. 2 1 
Neovison 0 1 
Odocoileus sp. 26 28 
Total 38 50 
Salmon Total 498 426 
 
It should be noted that some of the secondary species may not have been for food, such as the 
Rodentia species which may have burrowed into deposits, and dentalium shell which was a trade 
item (Prentiss et al. 2009). Housepit 11 was occupied during BR 2, and again during BR 4, but 
only the assemblages from BR 2 are relevant to this study.  Salmon and secondary resource NISP 
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from Housepit 11 (Table 4.3) are comparable to Housepit 20's assemblage from the BR 2 
occupation period although the total salmon NISP is lower.  Housepits 24 and 16 (Tables 4.4 and 
4.5) which were only occupied during BR 3, display a much higher total NISP for both salmon 
and secondary resources when compared to corresponding totals for BR 3 in Housepits 54 and 
20. Housepit 25, also occupied only during BR 3, exhibits similar salmon totals to Housepit 20's 
BR 3 salmon totals, but the secondary resource NISP is higher in Housepit 25 (Table 4.6). The 
similarities between these housepits demonstrates the decline that occurred between BR 2 and 
BR rather strongly. 
 
 
 
Table 4.3. Housepit 11 BR 2 
Salmon-Secondary Resources   
Table 4.4. Housepit 16 BR 3 
Salmon-Secondary Resources  
Taxon NISP  Taxon NISP 
Canis sp. 23  Canis sp. 7 
Castor canadensis 9  Castor canadensis 3 
Dentilium (shell frag.) 1  Cyclonaias 1 
Neotoma cinerea 4  Mussel Sp. (shell frag.) 1 
Ondatra zibithicus 1  Dentalium (shell frag.) 2 
Odocoileus sp. 37  Peromyscus sp. 68 
Total 75  Rodentia 2 
Salmon Total 563  Odocoileus Sp. 12 
 
 
 Total 96 
  Salmon Total 529 
 
 
 
 
 
 
 
  
 
 
 
 
 
 
Table 4.5. Housepit 24 BR 3 
Salmon-Secondary Resources 
Taxon 
Canis 
Odocoileus sp. 
Lagomorph 
Leporidae 
Rodentia sp. 
Ursus sp. 
Total 
Salmon Total 
 
 
 
 
 Indices created to display ratios rather than raw
primary resource during BR 2 in the older occupations of housepits (HP 20 and 54), but declined 
during BR 3 (Figure 4.1). 
 
Figure 4.1. Salmon Index (salmon/salmon + secondary resource)
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Table 4.6. Housepit 25 BR 3 
Salmon-Secondary Resources 
NISP  Taxon NISP
80  Castor canadensis 
30  Odocoileus sp. 
1  Total 
1  Salmon Total 
8    
1    
121    
617    
 numbers suggest that salmon was the 
 
 
1 
64 
65 
178 
 
 
 
       Figure 4.2. Salmon Index ( salmon/salmon + secondary resource).
 
 
 
 The inverse of the salmon index, secondary resource NISP/secondary resource NISP + 
salmon NISP confirms procurement of secondary resources increased during BR 2 to BR 3 in 
comparison to salmon. The data indi
during the BR 3 occupation phase. Faunal assemblages from  Housepits 20 and 54 show an 
increase in secondary resources. 
  Figure 4.3. Secondary resource index  (secondary/secondary + salmon) 
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cate that a pattern of extensification may have occurred 
 
 
 
 
 
 
 
 
        Figure 4.4. Secondary Index (secondary/secondary + salmon).
   
 
 
 
 
  An alternative index measuring ratios of salmon and secondary resources, salmon and 
secondary resources per meter cubed of soil excavated,
resources declined during BR 3, particularly in Housepits 20 and 54 (Figures 4.5, and 4.7) 
Housepits 16, 24, and 25 appear to have higher amounts of both salmon (Figure 4.6) and 
secondary resources (Figure 4.8) then the BR 3 occupations of Housepits 20 
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 indicates that both salmon and seconda
and 54..
 
ry 
 
 
  Figure 4.5. Salmon elements per m
 
 
  Figure 4.6. Salmon elements per m
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3 
of soil excavated. 
 
3 
of soil excavated. 
 
 
 
           Figure 4.7. Secondary Resource elements per m
 
        
 
          Figure 4.8. Secondary Res
 
 The remainder of the housepits that have been excavated were not occupied continuously 
through both BR 2 and BR 3. Housepit 11 was occupied through BR 2, and again during BR 4, 
while Housepits 16, 24, and 25 were o
47 
3 
of soil excavated.
 
ource element per m
3 
of soil excavated. 
ccupied during BR 3 (see report of 2009 excavations). 
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Analysis of these outlying housepits continues to suggest a similar pattern as Housepits 20 and 
54 during their BR 3 occupations. A comparison of salmon (Figure 4.1 and 4.3) and secondary 
resources (Figures 4.2 and 4.4) demonstrate similar numbers for BR 2 occupations between 
Housepit 54 and 11. However comparisons of salmon elements per cubic meters excavated (see 
Figures 4.5 and 4.6) display much lower numbers of elements per cubic meters excavated for 
Housepit 11 compared to Housepits 54 and 20.  In these same figures, Housepit 11 salmon is 
higher than the salmon for Housepits 54 and 20 during the BR 3 occupation. The salmon per 
cubic meters for Housepit 11 is relatively close to Housepit 16 and 24 (Figure 4.8) 
 
4.3  Resource Depression 
 
 Analysis of the deer (Odocoileus sp.) elements display interesting results between the 
housepits as well as between occupation periods. As previously mentioned in the second 
hypothesis, it was expected that local deer populations declined in BR 3, causing hunters to 
travel further to find deer, and once the deer were harvested, hunters would field process the 
carcasses more extensively, bringing back only those portions with the highest utility (Madrigal 
and Holt 2002). A number of studies have been conducted on animal transport and field 
processing (O'Connell, Hawkes and Jones 1988; Lupo 2006; Metcalfe and Jones 1988; Rogers 
and Broughton 2001), many of which had differing results. In some research it was concluded 
that hunter gatherer groups mostly transported vertebrae, pelvis, and upper forelimbs (O'Connell, 
Hawks and Jones 1988), while in others it was claimed that groups were more likely to  transport 
vertebrae, skulls, and pelves, as these elements have high field processing costs (Lupo 2006). It 
is very likely that extensive studies on element transport and field processing will have to be 
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conducted  in order to get a clearer picture. For the present study, I will refer to the utility 
indexes of Madrigal and Holt (2002), which were conducted on whitetail deer. Previous studies 
conducted on utility such as Binford's (1978) study of caribou utility were done on much bigger 
animals or different species of animals (Lupo 2006; O'Connell and Hawkes 1988). Utility studies 
done with white tail deer will be more accurate and relevant to the present study. 
   In Housepit 54 during the BR 2 occupation period cranial and axial elements are more 
highly represented than upper and lower limb elements, while during BR 3 there is an increase in 
upper and lower limb elements and a decrease in cranial and axial elements (Table 4.6).  
 
Table 4.7. Distribution of deer elements by stratigraphic layer for Housepit 54. 
Housepit 54 BR 2 BR 3 
Element VD/IIH IIH 
II 
I IIJ Total IIA IIB IIB(1) 
IIC IIF 
IIG IIF/VC VA VC Total 
C
ran
ial 
premaxilla                           1 1 
incisor                 1   1       2 
mandible   2     2                     
occipital     1   1                     
A
x
ial 
sternum                               
vertebra frag. 1 3 7 1 12     1 2   1     4 4 
rib      2   2 1   1             2 
scapula                               
innominate    1     1 1                 1 
ischium   2 1   3                     
U
p
p
er lim
b
 
femur                                
humerus                    1         1 
radius                               
ulna                                
tibia                1             1 
fibula                                
L
o
w
er lim
b
 
metapodial    
  
  1 1   1           1   2 
metatarsal    1     1           1       1 
metacarpal                                
carpal                   1         1 
tarsal                               
1st phalanx                       1     1 
2nd phalanx                 2       2   4 
3rd phalanx           1                 1 
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Table 4.8. Distribution of deer elements by stratigraphic layer for Housepit 20 
Housepit 20 BR 2 BR 3 
  Element IIC IIC(1) IID IIE VC/IIF Total IIA  IIB VA VB VD Total 
C
ran
ial 
incisor             1         1 
premolar 3         3 1         1 
molar 1         1             
premaxilla 1         1             
maxilla 2         2             
internal auditory 
meatus 1         1             
A
x
ial 
cervical vert.                         
thoracic vert.     1 1   2             
lumbar vert.     2 2 1 5   1       1 
vertebra frag. 6   1 1   8 5       1 6 
scapula     1     1             
rib     2 1   3             
inominate 2 1   1   4 2         2 
U
p
p
er lim
b
 
femur 1   1     2             
humerus             1         1 
radius             1         1 
tibia             1         1 
L
o
w
er lim
b
 
carpal             1     1   2 
tarsal 1         1   1       1 
metatarsal 4         4             
metacarpal   1       1             
metapodial 1   1     2 1 1       2 
1st phalanx             1         1 
2nd phalanx 1         1             
3rd phalanx 1   2   1 4             
 
 
 In Housepit 20 there is relatively equal distribution of elements during BR2, while in BR 
3 there is a shift to more upper limb bones, and a decline in axial and cranial elements.  Housepit 
11, which was also occupied in BR 2, displays a similar pattern as BR 2 occupations of 
Housepits 20 and 54 in that cranial and axial elements appear to be more frequent than in 
contemporary BR 3 occupied housepits.  
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Table 4.9. Distribution of deer elements by stratigraphic layer for HP 11 
Housepit 11 BR 2 
Element IIA IIA(2,3) IIB VA Total 
C
ran
ial 
Maxilla            
Zygomatic 1       1 
Incisor 1       1 
Antler 3   1   4 
A
x
ial 
Sternum           
Vertebra  1 4     5 
Rib frag   3     3 
Scapula   2     2 
inominate   2   1 
3 
U
p
p
er lim
b
 
Femur    1     1 
Humerus    2     2 
Radius           
Ulna  1       1 
Tibia            
Fibula            
L
o
w
er lim
b
 
Metapodial    
  
  3 3 
Metatarsal  1       1 
Metacarpal            
carpal           
tarsal           
1st phalanx   1     1 
2nd 
phalanx           
3rd phalanx           
sesamoid           
astralagas       1 1 
 
 
 Housepit 24, which was occupied during BR 3 displays a similar distribution pattern to 
Housepit 54 during its BR 3 occupation. Compared to Housepits occupied in BR 2, there appears 
to be a shift to upper and lower limbs and a decline in axial and cranial elements. Housepits 16 
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and 25 which were occupied during BR 3 appear to display a more equal distribution of elements 
when viewed individually, but when compared to BR 2 occupation period in other Housepits, 
they display a similar pattern as Housepits 54 and 20. Compared to the BR 2 occupations of 54 
and 20,  these housepits appear to shift to more upper limb bones and decline in axial and cranial 
elements. Housepit 25 is similar to Housepit 20 in that they both have a higher number of lower 
limb elements as well. 
 
Table 4.10. Distribution of deer elements by stratigraphic layer for HP 24. 
Housepit 24 BR 3 
Element II IIA III V Total 
C
ran
ial 
antler 1       1 
molar 1       1 
premaxilla 1       1 
maxilla           
A
x
ial 
cervical vert.           
thoracic vert. 2       2 
lumbar vert. 1       1 
vertebra frag. 1 2     3 
scapula           
ribs           
inominate 1       1 
U
p
p
er lim
b
 
humerus           
femur       1 1 
radius           
ulna 1       1 
tibia           
fibula   
  
      
L
o
w
er lim
b
 
Metacarpal        1 1 
metatarsal 1       1 
metapodial 2       2 
carpal 2       2 
tarsal           
1st phalanx           
2nd phalanx   1 1   2 
3rd phalanx           
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Table 4.11. Distribution of deer elements by stratigraphic layer for HP 16. 
Housepit 16 BR 3 
Element IIC IID IIE F1 Total 
C
ran
ial 
maxilla            
zygomatic           
tooth   1     1 
antler   1     1 
A
x
ial 
sternum     1   1 
vertebra  1 1     2 
rib frag     1   1 
scapula           
inominate         
  
U
p
p
er lim
b
 
femur            
humerus            
radius     1 4 5 
ulna            
tibia            
fibula            
L
o
w
er lim
b
 
metapodial   
  
      
metatarsal            
metacarpal            
carpal           
tarsal           
1st phalanx       2 2 
2nd phalanx       2 2 
3rd phalanx 1       1 
sesamoid           
astralagas           
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Table 4.12. Distribution of deer elements by stratigraphic layer for Housepit 25. 
Housepit 25 BR 3 
Element I II II(1) II(1)/IV V V(2)/II V(3) Total 
C
ran
ial 
maxilla                  
premaxilla     1 1       2 
tooth   2           2 
mandible   1           1 
A
x
ial 
sternum   1           1 
vertebra      1 3       4 
rib frag                 
scapula       1       1 
inominate         
        
U
p
p
er lim
b
 
femur    1           1 
humerus    1   1       2 
radius       1       1 
ulna                  
tibia        1       1 
fibula        1       1 
L
o
w
er lim
b
 
metapodial   
  
            
metatarsal                  
metacarpal  1   1 1       3 
cuneiform 2             2 
trapezoid 1             1 
1st phalanx       1       1 
2nd phalanx                 
phalange     1 6       7 
scaphoid 1             1 
lunate 1             1 
patella       1       1 
calcanium       1       1 
 
 Archaeological studies have for years attempted to understand how hunters in the past 
determined what animal parts to transport back to base residences. It was the assumption that 
hunters transported elements with the most meat back to residences. Binford's (1978) study of 
the Nunamuit strengthened this assumption with the development of utility indices based on 
anatomical characteristics of caribou and domestic sheep. These indices were designed to predict 
butchery and transport decisions in general. Different animal parts yield different quantities of 
 
meat, marrow, and bone grease. It was from this study that Bin
method of MAU's or minimum animal units. 
2002; Metcalfe and Jones 1988; O'Connell, Hawkes,
demonstrate the ranking of elements based on 
that yield large amounts of food (e.g. femurs) are ranked high, while elements that lesser 
amounts are given medium (e.g. vertebra), and low rankings (such as feet). Madrigal and Holt 
(2002) have since developed indices based on white tail deer to determine indices of animal 
utility based on kilocaloric (kcal) yields and return rates
whitetail deer, as this study also examines deer elements in particular.
  By quantifying the elements distributed in each utility category (high, moderate, 
and low) for both occupation periods in each housepit and taking a percentage of the totals,  the 
findings previously displayed are further reinforced. Elements distributed in BR 2 are dominated 
by moderate utility, while during BR 3 high and low utility elements increase in comparison 
(Figures 4.9 and 4.10). 
  
     Figure 4.9. Deer Utility Index
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     Figure 4.10. Deer Utility Index.
 
 
 
  Computations for MAU's (minimum animal units) for both BR 2 and BR 3 reveal that the 
faunal remains are dominated by moderately ranked utility elements in BR 2, while high and low 
ranked utility elements dominate in BR 3. This more or less reflects the distribution of elements 
in each housepit discussed above. 
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Table 4.13. MAU and %MAU for Housepit 20 Table 4.14. MAU and %MAU for Housepit 54 
Housepit 20 BR 2 BR 3 Housepit 54 BR 2 BR 3 
Element MAU %MAU MAU %MAU Element 
 
MAU       
     %MAU 
MAU %MAU 
premolar 0.17 11 0.17 17 occipital 1 50     
molar 0.17 11     premaxilla     0.5 100 
incisor     0.3 30 mandible 0.5 25     
premaxilla 0.5 33     incisor     0.33 67 
maxilla 0.5 33     cervical vert. 0.26 13 0.14 28 
internal auditor meatus 0.5 33       thoracic vert. 0.23 16 0.23 46 
cervical vertebra     0.14 14 lumbar 0.17 9     
thoracic vertebra 0.15 10     vertebra frag. 0.12 6 0.15 3 
lumbar vertebra 0.5 33 0.17 17 rib 0.08 4 0.4 8 
vertebra fragment 0.19 13 0.15 15 innominate 2 100 0.5 100 
scapula 0.5 33     humerus     0.5 100 
rib 0.07 5     tibia     0.5 100 
innominate 0.15 10 1 100 metatarsal 0.5 25 0.5 100 
femur 0.15 33     metapodial 0.25 13 0.5 100 
humerus     0.5 50 carpal     0.08 16 
tibia     0.5 50 1st phalanx     0.13 26 
radius     0.5 50 2nd phalanx     0.5 100 
carpal     0.17 17 3rd phalanx     0.13 26 
tarsal 0.1 7 0.1 10 
metatarsal 0.1 67     
metacarpal 0.5 33     
metapodial 0.75 100 0.25 25 
1st phalanx     0.13 13 
2nd phalanx 0.13 9     
3rd phalanx 0.13 9     
 
 
Table 4.15. MAU and  %MAU for Housepit 24 
Housepit 24  BR 3 
Element   MAU       %MAU 
antler 0.5 100 
premaxilla 0.5 100 
cervical vert.     
thoracic vert. 0.08 16 
lumbar vert. 0.17   
vertebra frag. 0.42 84 
innominate 0.5 100 
femur 0.5 100 
 ulna 0.5 100 
carpal 0.17 34 
metacarpal 0.5 100 
metatarsal 0.5 100 
metapodial 0.5 100 
2nd phalanx 0.25 50 
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Table 4.16. MAU and %MAU for HP 11 Table 4.17. MAU and %MAU for HP 25 
Housepit 11  BR 2 Housepit 25  BR 3 
Element MAU %MAU Element MAU %MAU 
antler 1 100 antler 0.5 33 
incisor 0.33 33 premolar 0.33 22 
zygomatic 0.5 50 premaxilla 0.5 33 
vertebra frag. 0.04 4 temporal bulla 0.5 33 
rib 0.04 4 maxilla 0.5 33 
scapula 0.5 50 mandible 0.5 33 
innominate 0.5 50 cervical vert. 0.14 9 
lumbar vert. 0.17 17 thoracic vert. 0.31 21 
femur 0.5 50 lumbar vert. 0.33 22 
humerus 1 100 vertebra frag. 0.04 3 
ulna 0.5 50 scapula 1 67 
astralagas 0.5 50 rib 0.04 3 
metatarsal 0.5 50 innominate 1 67 
metapodial 0.5 50 femur 0.5 33 
3rd phalanx 0.13 13 humerus 1 67 
tibia 1 67 
fibula 1 67 
Table 4.18. MAU and %MAU for HP  16 radius 1 67 
Housepit 16 BR 3 ulna 1.5 100 
Element MAU %MAU astralagas 0.5 33 
antler 0.5 100 calcanium 1 67 
lumbar 0.17 34 metacarpal 0.5 33 
vertebra frag 0.04 8 metatarsal 0.5 33 
rib 0.04 8 patella 0.5 33 
radius 0.5 100 carpal 0.33 22 
1st phalanx 0.25 50 1st phalanx 0.5 33 
2nd phalanx 0.13 26 2nd phalanx 0.13 9 
3rd phalanx 0.13 26 3rd phalanx 0.13 9 
 
      
 Figure 4.11 and 4.12 further illustrate the patterns in Housepits 20 and 54. The %MAU 
values in Housepit 20 during BR 2 show that cranial, axial, and lower limb elements have the 
highest MAU percentages, while axial and upper limb elements have the highest values in BR 3. 
In Housepit 54, %MAU values are the highest for cranial and axial elements in BR 2, and in BR 
3 %MAU values are the highest for cranial, along with upper and lower limbs. 
 
 
 
           Figure 4.11.  %MAU for Housepit 20
 
 
 
      Figure 4.12. %MAU for Housepit 54
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       Figure 4.13. %MAU for Housepit 24
 
 
 
  Figure 4.14. %MAU for Housepit 11.
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    Figure 4.15. %MAU for Housepit 25.
 
 
    Figure 4.16. %MAU for Housepit 16.
 
 
 
 %MAU for Housepit 11 (Figure 4.14) differs from corresponding BR 2 periods in 
Housepits 20 and 54 (Figures 4.11 and 4.12)  in that %MAU numbers are highest for both upper 
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ar to BR 3 occupations for most housepits.
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Housepits 16 (Figure 4.16) 24 (Figure 4.13) and 25 (Figure 4.15) fit the pattern of increasing 
amounts of upper limb elements. These housepits differ somewhat in that Housepit 24 has high 
%MAU for cranial, axial and lower limb bones along with upper limb elements, while Housepit 
25 has high numbers of axial elements, and Housepit 16 displays high %MAU for cranial and 
upper limb elements. The common pattern of high %MAU for upper limb elements, however is 
prevalent in all the housepits with BR 3 occupations. 
 
  
 
4.4  Summary 
 
 
 
 The findings of this analysis illuminated some interesting patterns. According to 
quantifications, salmon procurement declines between BR 2 and BR 3, while procurement of 
secondary resources increases in ratio to salmon. Indexes used to assess the change in 
frequencies of taxa across time further illustrate this same pattern. Inter-housepit differences 
within the same occupation periods appear to exist, but the over-all pattern seems to remain the 
same - a decline in salmon procurement from BR 2 to BR 3, while reliance on secondary 
resources appears to increase.  
 Distribution and frequencies of deer elements also appear to change through time, 
indicating a shift in butchery and transport techniques between BR 2 and BR 3. Throughout BR 
2,  a relatively equal distribution of  elements is evident, with elements of moderate utility 
making up the majority. During BR 3 there appears to be a shift from low utility cranial elements 
and moderate utility axial elements to high utility upper limbs and low utility lower limb 
elements than in the previous occupation period. MAU and %MAU measurements, as well as 
utility indices also support this pattern.  
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Chapter 5.  Discussion 
 
 The purpose of this study was to examine two questions regarding subsistence at the 
Bridge River Site through the lens of optimal foraging theory and human behavioral ecology. 
These questions were: 1) Are there any shifts in subsistence behavior between the BR 2 and BR 
3 occupation periods, and if there are, can it be demonstrated that those shifts could be due to 
intensification? 2) Is there a decline in the procurement of deer, an important secondary resource, 
and can that decline be attributed to resource depression? The findings of this analysis show that 
during the BR 2 occupation salmon was indeed the primary resource, but declines during BR 3, 
while the procurement of secondary resources increases in ratio to salmon. These findings are 
contrary to the expectations of hypothesis 1, that the procurement of salmon as a resource was 
intensified from BR 2 to BR 3, resulting in the decline of procurement of other lower ranked 
secondary resources, or a narrowing of the resource base. Rather, it fits more with the counter 
hypothesis that salmon was disintensified, resulting in less procurement of salmon during BR 3, 
and addition of more secondary resources. 
 These findings correlate with other studies of the broader region that have found a decline 
in salmon procurement during this time (Prentiss et al. 2007). This begs the question of whether 
the declines in the procurement of salmon was due to over-exploitation or environmental causes. 
Due to the over-all size of the salmon runs in the Fraser River and the technology available at the 
time it seems likely due to environmental and climatic fluctuations rather than over-exploitation 
(Butler 2000; Prentiss et al. 2007).  
 The results of this analysis also find that a shift in element representation of deer 
occurred between BR 2 and BR 3, pointing toward resource depression in local deer populations. 
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During the Bridge River 2 occupation phase the distribution of deer elements were dominated by 
axial and cranial elements which are low utility, while in Bridge River 3, the assemblage 
demonstrates an over-all increase in upper limb elements (high utility) and lower limb elements 
(low utility), while a significant decrease in moderate utility elements from the axial skeleton, 
comprising vertebrae, ribs, and inominates. It is apparent that something was occurring to cause 
this shift in element distribution. Ground breaking ethnographic studies in utility, carcass 
transport and field processing (O'Connell, Hawkes, and Jones 1988; Lupo 2006; Madrigol and 
Holt 2000), have differing findings, but most acknowledge that field processing and transport 
changes between animal size and between different groups of hunter-gatherers.   
 This study finds during Bridge River 3, axial and cranial elements do not appear to be 
transported as much as upper and lower limbs, while in Bridge River 2 elements of all utility are 
being somewhat equally distributed.  It appears that a shift in transporting and processing 
methods occurred over time. The evidence in BR 2 may suggest that butchering and processing 
is taking place in the village or nearby, but through time local deer populations may have 
declined, forcing hunters to travel further and process carcasses at kill sites. No alternative 
modes of carrying carcasses existed aside from dogs during this time, so most of the animal kills 
would have been carried by the hunters themselves. Hunters would have likely transported 
higher utility elements, while processing meat from bones of less utility and discarding those of 
low utility or of heavier weight. A possible explanation for the low distribution of axial elements 
and higher occurrence  of both lower and upper limb elements may be that  during BR 3 hunters 
traveling further afield to harvest prey would remove both the front and hind limbs, leaving the 
lower limb elements attached, while removing the flesh along the spine, inominate, and ribs and 
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discarding those elements after the meat had been removed. This would account for the low 
frequencies of moderate utility elements such as vertebrae and ribs.  
 Other factors influencing the faunal assemblage are taphonomic and site formation 
processes (Schmitt and Lupo 1995). A number of analyses have been conducted on bone density 
and the preservation of denser elements over other less dense elements in the faunal record (Lam, 
Chen, and Pearson 1999). According to these studies, lower utility bones such as lower limb 
elements have a higher density and are more likely to be preserved than higher utility elements. 
More recent studies (Lam and Pearson 2005), have posited that higher relative abundance of 
lower utility elements could be a result of the failure of zooarchaeologists  to incorporate long 
bone shaft fragments which have the highest density of the postcranial skeleton. In skeletal 
element abundance analysis, long bones are generally quantified based on epiphyseal fragments 
which have a low density. When long bone shafts have been incorporated into quantification of 
assemblages, the ratio of low utility to high utility elements becomes more equal. Analysis of 
fragmentation that occurred in the assemblages of this study demonstrates that  failure to  
incorporate long bone fragments into the quantification did not have an effect on the 
interpretations of the findings. Heavier fragmentation occurred in BR 3, as did higher 
frequencies of long bones (which are high utility) which would offset failure of analysts to 
incorporate fragments into quantifications.  
 Taphonomic and site formation process studies conducted for the Bridge River site 
(Orcholl 2004) found that much of the faunal assemblage was heavily calcined and weathered. 
The burning of the elements is likely due to the practice of burning old pithouses before 
reconstructing new residences (Prentiss et al 2009). Excavations during the 2008 and 2009 field 
seasons revealed a number of burned beams and poles with a layer of clay laid over them. This 
66 
 
study finds that amounts of burning and weathering of the faunal assemblage were relatively 
similar in both BR 2 and BR 3 (see section 3.6), indicating that these processes would not have 
inferred bias into the interpretations of findings.   
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Chapter 6.  Conclusion 
 
 Throughout the course of this study it has been found that the early inhabitants of the 
Bridge River site lived in a rich environment, abundant with food resources such as anadromous 
fish and terrestrial mammals. An increasing population in the village as well as the general 
region would have limited mobility resulting in a more sedentary residence system. With such a 
large population staying in the area for long periods of time, local resources would have become 
depleted, forcing hunters to travel greater distances to  find game to harvest. It is likely that 
environmental factors and natural fluctuations in the climate may have caused a decline in the 
salmon runs, eventually resulting in the abandonment of the Bridge River Village at the end of 
the Bridge River 3 occupation.  
 Analysis of the faunal assemblages excavated during the 2008 and 2009 field season has 
revealed important evidence that may be helpful in explaining subsistence strategies at the 
Bridge River site during the BR 2 and BR 3 occupations. It has been found in this study that 
salmon was the primary resource during BR 2, but success in procurement of salmon appears to 
have declined substantially during BR 3, while dependence on secondary resources increased, 
contrary to the expectations of hypothesis number one. It may be that the decline in salmon was 
due to environmental conditions (Prentiss et al 2007), such as a shift in the climate to warmer 
and drier conditions (Rousseau 2004), which would have adversely affected salmon runs in the 
region.  
 Analysis of the frequency and distribution of deer elements reveals that a shift in the 
distribution of different anatomical elements occurred between BR 2 and BR 3. Assemblages 
from BR 2 strata are dominated by moderate utility elements, particularly from the axial 
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skeleton, such as vertebrae and inominates. During BR 3 the frequencies of these elements 
decline noticeably, while the frequencies of upper limb bones with high utility and lower utility 
limb bones increase. This phenomenon may be evidence of resource depression in local deer 
populations. As deer became scarcer in the area, hunters would have had to travel further 
distances to harvest deer, resulting in hunters processing more of the carcass in the field, and 
transporting higher utility elements back to the village. The presence of lower utility elements 
may be a result of hunters removing front and hind limbs, while removing the flesh from along 
the spine, ribs, and inominate and discarding more of these elements in the field.   
Upon examination of three specific taphonomic processes: element fragmentation, 
weathering and burning, It is determined that these processes did not affect the interpretations of 
the findings of this study (see section 3.6). The heavier fragmentation that occurred in BR 3 is 
offset by the fact that higher utility elements, front and hind limb elements, occurred in higher 
frequencies as well during BR 3. As weathering and burning are relatively similar in both 
occupation periods, these processes also would not change the interpretations of the findings of 
this study.  It seems evident despite the effect taphonomic processes and analysis bias may have 
on an assemblage, shifts in subsistence strategies did occur over time between BR 2 and BR 3.  It 
is posited that salmon was the primary resource during BR 2, but declines in the runs due to 
natural climatic fluctuations, led to a heavier reliance on secondary resources during BR 3, 
particularly deer.  
 This heavier reliance on deer coupled with other factors, such as rising human 
populations and increasing sedentism resulted in depression of local deer populations, causing 
hunters to travel further afield to harvest deer. As a result hunters had to process carcasses in the 
field, and transport those elements that were viewed as possessing a higher utility value. This 
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study has revealed the need for further studies of the Bridge River site in subsistence strategies, 
particularly in transport and processing methods in large mammals such as deer. 
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Appendix:  Raw Data Tables. 
 
 
 
 
 
 
Housepit 20 
Oncorhynchus (Salmon sp.) 
Element NISP BR 2 NISP BR 3 
angular 3 0 
atlas 1 0 
basipterygium 16 2 
branchialstegal ray 1 0 
coracoid 0 1 
epihyal 1 0 
hypural 12 1 
urohyal 1 0 
suborbital 2 0 
opercle 3 1 
cliethram 1 0 
postcliethram 1 0 
pterotic 1 0 
scapula 2 0 
precaudal vert. 27 11 
thoracic vert. 229 11 
caudal vert. 169 57 
vert. fragment 418 104 
Total NISP 888 188 
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Housepit 11 BR 2 
Oncorhynchus (Salmon sp.) 
Element NISP 
basipterygium 11 
coracoid 1 
scapula 3 
subopercle 1 
hypural 3 
precaudal vertebra 6 
thoracic vertebra 95 
caudal vertebra 102 
vertebra fragment 341 
Total NISP 563 
 
 
 
Housepit 25 BR 3 Housepit 16 BR 3 
Oncorhynchus (Salmon sp.) Oncorhynchus (Salmon sp.) 
Element NISP Element NISP 
angular 3 basipterygium 6 
quadrate 1 coracoid 3 
tooth 1 mesocoracoid 2 
basipterygium 3 opercle 3 
cliethrum 2 scapula 3 
coracoid 3 subopercle 1 
mesocoracoid 2 hypural 11 
opisthotic 2 precaudal vertebra 5 
post temporal 1 thoracic vertebra 57 
pterotic 1 caudal vertebra 92 
scapula 2 vertebra fragment 346 
preopercle 1 Total NISP 529 
subopercle 2 
supracliethrum 1 
precaudal vertebra 16 
thoracic vertebra 60 
caudal vertebra 48 
vertebra fragment 29 
Total NISP 178 
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Housepit 54 Housepit 24 
Oncorhynchus (Salmon sp.) Oncoryhnchus (Salmon sp.) 
Element NISP BR 2 NISP BR 3 Element NISP BR3 
angular 6 2 angular 10 
basipterygium 15 5 dentary 29 
branchialstegal ray 4 2 opercle 25 
ceratalbranchial 2 0 subopercle 1 
cliethrum 1 0 interopercle 10 
frontal 13 1 cliethrum 3 
hypural 7 3 frontal 57 
interopercle 1 0 supraoccipital 1 
mesocoracoid 1 0 postemporal 8 
opercle 3 3 suborbitals 36 
postemporal 1 1 circumorbitals 25 
radial 1 0 basipterygium 3 
scapula 2 0 branchialstegal ray 71 
subopercle 4 2 ceratalbranchial 2 
suborbitals 1 0 ceratohyal 2 
supracliethrum 0 1 precaudal vert. 19 
precaudal vert. 16 19 thoracic vert. 108 
thoracic vert. 110 87 caudal vert. 76 
caudal vert. 142 60 hypural 1 
vertebra frag. 168 240 vertebra frag. 130 
Total NISP 498 426 Total NISP 617 
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Housepit 11 BR 2 Housepit 16 BR 3 
Secondary Resources Secondary Resources 
Element NISP Element NISP 
Canis sp. 23 Canis sp. 7 
Castor canadensis 9 Castor canadensis 3 
Dentilium (shell frag.) 1 Cyclonaias 1 
Neotoma cindera 4 Mussel sp. (shell frag.) 1 
Ondatra zibithicus 1 Dentilium (shell frag.) 2 
Odocoileus sp. 37 Peromyscus 68 
Total 75 Rodentia 2 
  Odocoileus sp. 12 
  Total 96 
 
 
 
Housepit 24 BR 3 Housepit 25 BR 3 
Secondary Resources  Secondary Resources 
Taxon NISP Element NISP 
Canis 80 Castor canadensis 1 
Odocoileus sp. 30 Odocoileus sp. 64 
Lagomorph 1 Total 65 
Laporidae 1 
Rodentia sp. 8 
Ursus sp. 1 
Total 121 
Salmon Total 617 
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Housepit 11 BR 2 (Odocoileus sp) Housepit 16 BR 3 (Odocoileus sp) 
Element NISP MNE Element NISP MNE 
antler 12 2 antler 1 1 
incisor 1 1 lumbar 1 1 
zygomatic 1 1 vertebra frag 1 1 
vertebra frag. 2 1 rib 1 1 
rib 3 1 radius 2 1 
scapula 2 1 1st phalanx 4 2 
innominate 3 1 2nd phalanx 1 1 
lumbar vert. 3 1 3rd phalanx 1 1 
femur 1 1 Total 12   
humerus 2 2 
ulna 1 1 
astralagas 1 1 
metatarsal 1 1 
metapodial 3 2 
3rd phalanx 1 1 
Total 37   
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Housepit 25 BR 3 (Odocoileus sp.) 
Element NISP MNE 
antler 1 1 
premolar 2 2 
premaxilla 1 1 
temporal bulla 1 1 
maxilla 1 1 
mandible 1 1 
cervical vert. 2 1 
thoracic vert. 6 4 
lumbar vert 2 2 
vertebra frag. 1 1 
scapula 2 2 
rib 1 1 
innominate 5 2 
femur 2 1 
humerus 3 2 
tibia 2 2 
fibula 2 2 
radius 5 2 
ulna 4 3 
astralagas 1 1 
calcanium 3 2 
metacarpal 2 1 
metatarsal 1 1 
patella 1 1 
carpal 5 4 
1st phalanx 5 4 
2nd phalanx 1 1 
3rd phalanx 1 1 
Total 64   
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Housepit 54 Deer Elements Housepit 24 BR 3 Deer Elements 
BR 2 BR 3 Element NISP MNE 
Element NISP MNE NISP MNE antler 1 1 
occipital 1 1 0 0 premaxilla 1 1 
premaxilla 0 0 1 1 cervical vert. 0 0 
mandible 2 1 0 0 thoracic vert. 2 1 
incisor 0 0 1 1 lumbar vert. 1 1 
cervical vert. 2 2 1 1 vertebra frag. 13 11 
thoracic vert. 3 3 3 3 innominate 1 1 
lumbar 1 1 0 0 femur 1 1 
vertebra frag. 9 3 7 4 ulna 1 1 
rib 2 2 2 1 carpal 2 2 
innominate 4 4 1 1 metacarpal 1 1 
humerus 0 0 1 1 metatarsal 1 1 
tibia 0 0 1 1 metapodial 2 2 
metatarsal 1 1 1 1 2nd phalanx 3 2 
metapodial 1 1 2 2 Total 30   
carpal 0 0 1 1   
1st phalanx 0 0 1 1 
2nd phalanx 0 0 4 4 
3rd phalanx 0 0 1 1 
Total 26   28   
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Housepit 20 Deer Elements 
BR 2 BR 3 
Element NISP MNE NISP MNE 
premolar 3 1 1 1 
molar 1 1 0 0 
incisor 0 0 1 1 
premaxilla 1 1 0 0 
maxilla 2 1 0 0 
internal auditor meatus 1 1 0 0 
cervical vertebra 0 0 1 1 
thoracic vertebra 2 2 0 0 
lumbar vertebra 3 2 1 1 
vertebra fragment 10 5 6 4 
scapula 1 1 0 0 
rib 3 2 0 0 
innominate 4 3 2 2 
femur 2 1 0 0 
humerus 0 0 1 1 
tibia 0 0 1 1 
radius 0 0 1 1 
carpal 0 0 2 2 
tarsal 2 1 1 1 
metatarsal 4 2 0 0 
metacarpal 1 1 0 0 
metapodial 4 3 2 1 
1st phalanx 0 0 1 1 
2nd phalanx 2 1 0 0 
3rd phalanx 4 1 0 0 
Total 50   21   
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Housepit 11 fragment 
size Housepit 16 fragment size 
Size cat. BR 2 Size cat. BR 3 
0-9mm 50 0-9mm 567 
10-19mm 64 10-19mm 208 
20-29mm 31 20-29mm 56 
30-39mm 17 30-39mm 14 
40-49mm 8 40-49mm 4 
50-59mm 5 50-59mm 3 
60+ 8 60+ 5 
Total 183 Total 857 
 
 
 
Housepit 54 fragment size Housepit 20 fragment size 
Size cat. BR 2 BR 3 Size cat. BR 2 BR 3 
0-9mm 50 282 0-9mm 213 282 
10-19mm 64 176 10-19mm 151 176 
20-29mm 31 68 20-29mm 118 68 
30-39mm 17 35 30-39mm 53 35 
40-49mm 8 25 40-49mm 31 25 
50-59mm 5 8 50-59mm 12 8 
60+ 8 19 60+ 26 19 
Total 183 613 Total 642 411 
 
 
 
 
 
 
Housepit 25 fragment 
size 
Size cat. BR 3 
0-9mm 22 
10-19mm 209 
20-29mm 121 
30-39mm 36 
40-49mm 23 
50-59mm 10 
60+ 37 
Total 458 
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